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BAKER BOTTS L.L.P. 
30 ROCKEFELLER PLAZA 
NEW YORK, NEW YORK 10112 

TO ALL WHOM IT MAY CONCERN: 

Be it known that I, Kennon R. Copeland, a citizen of the UNITED STATES OF 
AMERICA, residing in Wayne, Pennsylvania, have invented an improvement in a 

SYSTEM AND METHOD FOR ESTIMATING DAILY SALES VOLUME 

of which the following is a 

SPECIFICATION 

FIELD OF THE INVENTION 
The present invention relates generally to marketing of products and more 
particularly relates to systems and methods for estimating the daily sales of a product 
based on a sampling of sales data. 

BACKGROUND OF THE INVENTION 
Manufacturers and distributors of retail products generally monitor 
product sales in order to maintain proper inventory and to direct marketing efforts. While 
direct sales from the manufacturer or distributors provide certain useful information, data 
on ultimate sales to consumers are needed to fully plan inventory and marketing efforts. 
Monitoring of ultimate sales may be done by sampling sales at retail outlets and 
transferring sales data to a central point for evaluation. Retail outlets usually cooperate in 
providing sales data but a significant number of retail outlets are not able to or do not 
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elect to have sales data sampled in a form needed for analysis. As a result, it is necessary 
to estimate product sales of unsampled individual outlets to provide marketing 
information. 

Information on ultimate sales can be especially critical during certain 
market events-the launch of a new product into the marketplace, the withdrawal of a key 
product in the market, or the initiation of a major marketing campaign by one of the 
major competitors in the marketplace. These situations are certainly of major importance 
within the pharmaceutical industry. For example, in order to monitor the success of a 
new product release, or the effectiveness of promotional activity, it is desirable to 
determine sales volume on a daily basis. However, where the number of sales outlets is 
large and diverse, it is difficult to quickly gather sales data from all outlets to determine 
total daily sales volume on a timely basis. 

Estimation of prescribing activity is carried out by marketing research 
practitioners based on ratio estimators and inflation factor estimators as commonly 
described in such texts as "Sampling Techniques" by W. G. Cochran, John Wiley, New 
York 1977. These methods attempt to estimate the activity in a pre-established 
geographic area of known dimensions by scaling up a sample of activity within the area 
in proportion to the level of a known auxiliary variable (i.e., ratio estimate) or in 
proportion to the level of sample coverage (via an inflation factor) for the entire area. 
Typical geographic areas are national or, in some few cases, regional. Such 
geographic-based methods must assume that the proportion of the total activity that is 
captured in the sample data (i.e., the captured proportion of the total prescription activity) 
is accurately represented by either the proportion of the known auxiliary variable 
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captured by the sample data (when the ratio estimate method is applied) or the proportion 
of total outlets captured by the sample data (when the inflation factor method is applied). 

In many cases sales estimates can be accurately projected based on 
historical data. The more stable the history, the more accurate such projections tend to 
be. In times of market flux, however, the underlying assumptions of the ratio estimation 
and inflation factor methods are likely violated and result in biased estimates of 
prescription activity. 

It is known that data from a relatively small sample can be projected to 
estimate a total quantity by using a weighting factor. The quality of the estimation 
depends on the accuracy of the reported data, the representative nature of the sample to 
the total population and the appropriateness of the weighting factor. 

A common approach to projecting data from a sample is to weight the 

sample data 

by either: n _ total number of units in the population 
n number of units in the sample 

N 

Zxi 

total auxilliary size for units in the population 

auxilliary size for units in the sample 



where Xi is some measure on the unit correlated with the variable which is of interest. 
For example, in the case of pharmaceutical sales data, the units generally refer to 
individual retail outlets (pharmacies) and Xi is typically the total purchase volume or 
total prescription volume for a pharmacy. However, a problem with such an approach is 
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that the results can become highly variable when the number of units actually sampled is 
statistically small, resulting in a large projection factor, or potentially biased when the 
sample is not representative of the population or when there is little to no correlation 
between the measure of size, Xi, and the product of interest. This is very likely the case 
in times of market flux. 

In the case of retail facilities, it is not uncommon for retail stores to report 
daily sales volume of a product in weekly batches which are delayed by several days or 
more. It is far more difficult, however, to obtain the cooperation of a large number of 
retailers to provide this data in "real time" at the close of business each day. Thus, when 
projecting estimates based on the large sample of delayed reporting, the data that are 
being used are somewhat stale and when basing projections on the real time data, the 
sampling pool tends to be relatively small. Each of these conditions can lead to 
inaccuracies in the resulting projection. Thus, there remains a need to provide improved 
systems and methods for estimating daily sales volume based on sampled data. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method of estimating 
the daily sales volume of a product. 

It is a further object of the present invention to provide a method of 
estimating the daily sales of a product based on a small current sampling. 

It is another object of the present invention to provide a method of 
estimating the daily sales of a product based on a small current sampling of a days sales 
in conjunction with estimated sales history reference data. 
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It is yet another object of the present invention to provide a method of 
estimating the daily sales of a pharmaceutical based on a sampling of a days sales of the 
pharmaceutical from a small number of pharmacies in conjunction with estimated history 
reference data. 

In accordance with the present invention, a first method for estimating 
daily sales volume includes calculating a day of the week specific projection factor based 
on reference sales history data in conjunction with an overlapping portion of a sampling 
of sales data for a current day of interest. A sampling of sales data for a current day of 
interest is acquired and that portion of the sampled sales data for the current day of 
interest that overlaps with the reference sales history data is scaled by the day of the week 
specific projection factor to determine an estimate of daily sales volume for the current 
day of interest. 

Preferably, the reference sales history data include sampled sales data for 
the most recent available reference week prior to the day of interest. In this case, the step 
of calculating the day of the week specific projection factor can include generating daily 
estimated sales volume for at least one day in the reference week. It is also preferred that 
the portion of sampled sales data for the day of interest which is used is from those 
sources which have also provided data for the reference week. 

Also in accordance with the present invention, a method for estimating the 
sales volume of an item includes collecting sampled sales data for a reference period and 
estimating total sales volume for the reference period. The data from the reference period 
are then parsed into a plurality of sub-periods. The method also includes collecting 
sampled sales data for a current sub-period of interest which is later in time than the 
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reference period. A matching of the current sub-period to a corresponding sub-period 
from said plurality of sub-periods is performed and a sub-period specific projection factor 
for the corresponding sub-period is determined. By applying this projection factor to the 
sales data from the current sub-period of interest, an estimate of total sales for the current 
sub-period can be determined. 

The sub-periods can be days of the week and the reference period can be 
one week. Preferably, the current sub-period is a certain day of the week, the sub-periods 
of the reference period are days of the week and the corresponding sub-period is the day 
of the week matching the certain day. 

Generally, the sample size for the reference period is larger than the 
sample size for the current sub-period of interest. 

A further method for estimating daily sales volume in accordance with the 
present invention includes collecting sampled sales data from a first plurality of sources 
for a current day of interest and collecting sampled sales data for a reference week from a 
second plurality of sources. The reference week is offset in time from the current day of 
interest by a predetermined time period. An estimate of total sales volume for the 
reference week is calculated and the sampled sales data and estimated total sales volume 
for the reference week are parsed by day of the week. Next, the sales data and estimated 
total sales volume data for the day of the week in the reference week that matches the day 
of the week of the current day of interest is selected from the parsed data. From at least a 
portion of the selected reference data, a day of the week specific projection factor for the 
current day of interest is calculated and applied to the sales data for the current day of 
interest to determine an estimate of total sales for the day of interest. 
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The method can include comparing the first plurality of sources to the 
second plurality of sources to determine the intersection of the sources and then use this 
intersection subset of the sources in determining the day of the week specific projection 
factor. 

A system for estimating sales volume of an item in accordance with the 
present invention includes a computer processor with a communications interface for 
coupling the processor to a communications network to receive sales data from a number 
of retail points of sale. A data storage device is coupled to the processor for storing the 
sales data received from the retail points of sale, including sampled data for a reference 
period and sampled data for a day of interest which is later in time than the reference 
period. The processor operates under the control of a computer program which directs 
the processor to: retrieve the sampled data for the reference period from the data storage 
device; to generate estimated total volume data for the reference period from the sampled 
data for the reference period; to generate a day of the week specific projection factor 
related to the day of interest from the estimated total sales volume data and sampled data 
for the reference period; and to apply the projection factor to the sampled data for the day 
of interest to estimate total daily sales volume for the day of interest. 

BRIEF DESCRIPTION OF THE DRAWING 

Further objects, features and advantages of the invention will become 
apparent from the following detailed description taken in conjunction with the 
accompanying figures showing illustrative embodiments of the invention, in which: 
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Figure 1 is a block diagram of a system for performing daily sales volume 
estimation in accordance with the present invention; and 

Figure 2 is a flow chart illustrating a present method of estimating daily 
sales of a product in accordance with the present invention. 

Throughout the figures, the same reference numerals and characters, 
unless otherwise stated, are used to denote like features, elements, components or 
portions of the illustrated embodiments. Moreover, while the subject invention will now 
be described in detail with reference to the figures, it is done so in connection with the 
illustrative embodiments. It is intended that changes and modifications can be made to 
the described embodiments without departing from the true scope and spirit of the subject 
invention as defined by the appended claims. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

In the present method, an improved estimation of daily sales volume of a 
product is determined by taking a small sampling of current daily sales of the product and 
weighting this sampling using a larger pool of sales history data. In addition, weighting 
utilizes product and/or market specific relationships. 

Figure 1 is a block diagram illustrating an overview of a system in 
accordance with the present invention. In the system, a number of retail facilities 102 are 
coupled to a processor 104 via a communication network 106, such as the Internet. 
While only three retail facilities 102 are shown, it will be appreciated that an actual 
system may include thousands of such facilities. Further, the processor 104 can also be 
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distributed to service geographic regions or other subsets of the total number of retail 
facilities 102, if this is desired. 

The retail facilities 102 generally use conventional point-of-sale computer 
systems (not shown) that provide some level of automated data capture for sales 
information. Regardless of how the sales data are captured, data reflecting sales volume 
of one or more products is transferred from the retail facility 102 to the processor 104. 
The processor 104 is connected to a large capacity computer data storage system 108 
where the sales data are stored in a sales reference database 110. In addition, the system 
will generally include various input and output devices 1 12 ? such as keyboards, digital 
pointers (e.g., mouse), video displays, printers and the like which are associated with 
conventional computer systems to provide user interaction with the system. 

The data that are provided from the retail facilities 102 can have various 
levels of detail. For example, the data can be provided as complete transaction data 
providing full details of each transaction, or they can be some level of summary, such as 
daily volume totals provided over a one week period. Typically, the data are provided to 
the central processor 104 with some degree of time latency (e.g., a one week delay). This 
form of data collection is already in use in the pharmaceutical industry and such data are 
used to generate the National Prescription Audit weekly estimate of prescription drug 
sales volume which is provided by IMS Health Incorporated. 

Figure 2 is a flow chart illustrating a present method of estimating daily 
sales of a product in accordance with the present invention. Referring to Figure 2, actual 
sampled data, or raw data, are received from retailers in two forms. A large number (M) 
of retail facilities 102 provide raw sales data on a periodic reporting basis 202. These 
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data are usually provided at least weekly with a delay of a several days or more in the 
data being reported. For example, a retail facility 102 may report sales data on October 
10, 2000 for the period including October 1-7. To insure that data is available from a 
large sampling of retail facilities before the date is used, the weekly data selected for 
5 evaluation is generally to have a predetermined offset from the day of interest (X), such 

as two weeks. For example, if sales projections were desired for October 14, 2000 and 
the reference week was set to have a two week offset from the day of interest, the 
reference week would include the period from October 1-7, 2000. The offset between 
the day of interest and the reference week can be a variable which is selected based on the 
lftn reporting habits of a large number of the retail facilities 102. 

The data provided should have sufficient detail such that daily sales 
JJ; volume for the reporting period can be determined. From the weekly reporting data, 

Si " weekly projected sales volume estimate data are calculated in a known maimer (step 206), 

H such as by scaling the sampled data by the ratio of the number of pharmacies reporting 

1 5jf I data to the known total number of pharmacies. The weekly projected sales volume data 

are established for the reference week which has a predetermined delay with respect to 
the day of interest (X). 

In addition to the weekly reporting data from step 202, a smaller number 
(n) of retail facilities 102 provide sales volume data to the processor 104 in near real- 
20 time, such as on a daily basis at the close of each business day (step 204). It is desirable 

to determine which of those n retail facilities providing daily reporting data for the day of 
interest (X) have also provided weekly reporting data for the reference week with respect 
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to that day. This intersection of M, n provides a subset (nl) of retail facilities 102 whose 
data can be used to provide an accurate daily estimation of sales (step 208). 

The actual sample data (raw data) from the nl retail facilities for the 
reference week are then parsed by day of the week (step 210). Similarly, the proj ected 
weekly sales data are also parsed by the day of the week (step 212). From the parsed 
data, a projection factor, F x , for the day of interest (X) are then calculated in step 214. 
Referring to step 214, the particular day of the week (i.e., Monday, Tuesday, Wednesday, 
Thursday, Friday, Saturday, or Sunday) for the current day of interest is determined and 
data from the same day of the week as day X is selected from both the weekly projected 
and weekly sampled data. The ratio to the projected data to the raw data for the selected 
day from the reference week is a projection factor for day X. For example, if the day of 
interest (X) is Friday, October 13, 2000, the raw data and projected data for Friday, 
October 6, 2000 would be suitable for providing the Friday-specific projection factor, Fx, 

Returning to step 208, the data for day X that were provided by the nl 
daily reporting retail facilities are extracted from the sales reference database 1 10 to 
determine an aggregate daily reported sales volume (V x ) (step 216). This daily sales 
volume for day X (V x ) is then scaled by the projection factor for day X (F x ) to arrive at 
the daily estimated volume for that product (step 218). 

By parsing the data from the reference week to arrive at day of the week 
specific projection factors, and by utilizing data specific to a product or market, a more 
accurate estimation can be arrived at for a given product. For example, it may be a trend 
in one industry that sales of a product are particularly high on Mondays and ramp down 
as the week progresses. Another industry may have an opposite trend or no cognizable 
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trend at all. By using a day of the week specific projection factor, such trend information 
is captured and reflected in the resulting estimate of daily sales volume. 

In addition, the present system and method provides a more accurate and 
refined estimation of daily sales volume in that it employs both a large sampling of 
history data from the reference week and near real-time raw data for the day of interest. 
Such a method is particularly valuable when the past history data are insufficient to 
accurately project daily sales, such as during a new product rollout. The method is also 
suitable to determine the effectiveness of new promotional activities which may render 
the existing history data somewhat inapplicable. 

Although the present invention has been described in connection with 
specific exemplary embodiments, it should be understood that various changes, 
substitutions and alterations can be made to the disclosed embodiments without departing 
from the spirit and scope of the invention as set forth in the appended claims. 
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WHAT IS CLAIMED IS: 

1 . A method for estimating sales volume of an item comprising: 

collecting sampled sales data for a reference period; 

estimating total sales volume for the reference period; 

parsing the reference period into a plurality of sub-periods 

collecting sampled sales data for a current sub-period of interest, the 
current sub-period of interest being later in time than the reference period; 

matching the current sub-period to a corresponding sub-period from said 
plurality of sub-periods; 

calculating a sub-period specific projection factor for the corresponding 
sub-period; and 

applying said projection factor to said sales data from the current sub- 
period of interest to determine an estimate of total sales for the current sub-period. 

2. The method for estimating sales volume of claim 1, wherein the sub-periods are 
days of the week. 

3 . The method for estimating sales volume of claim 1 , wherein the reference period 
is one-week. 

4. The method for estimating sales volume of claim 3, wherein the current sub- 
period is a certain day of the week, the sub-periods of the reference period are days of the 
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week and wherein the corresponding sub-period is the day of the week matching the 
certain day. 

5. The method for estimating sales volume of claim 4, wherein the item is a 
pharmaceutical product. 

6. The method for estimating sales volume of claim 1, wherein the sample size for 
the reference period is larger than the sample size for the current sub-period of interest. 

7. A method of estimating daily sales volume comprising: 

calculating a day of the week specific projection factor based on reference 
sales history data; 

sampling sales data for a current day of interest; 

scaling at least a portion of the sampled sales data for the current day of 
interest by the day of the week specific projection factor to determine an estimate of daily 
sales volume for the current day of interest. 

8. The method of estimating daily sales volume of claim 7, wherein the reference 
sales history data includes sampled sales data for a reference week prior to the day of 
interest. 
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9. The method of estimating daily sales volume of claim 8, wherein the step of 
calculating the day of the week specific projection factor includes generating daily 
estimated sales volume for at least one day in the reference week. 

1 0. The method of estimating daily sales volume of claim 8, wherein the at least a 
portion of sampled sales data for the day of interest is the sampled data from those 
sources which have also provided data for the reference week. 

1 1 . The method of estimating daily sales volume of claim 1 0, wherein the sources are 
retail pharmacies. 

12. A method for estimating daily sales volume of an item comprising: 

collecting sampled sales data from a first plurality of sources for a current 

day of interest; 

collecting sampled sales data for a reference week from a second plurality 
of sources, said reference week being offset in time from said current day by a 
predetermined time period; 

estimating total sales volume for the reference week; 

parsing the sampled sales data and estimated total sales volume for the 
reference week by day of the week; 

selecting the parsed sales data and estimated total sales volume data for the 
day of the week in the reference week that matches the day of the week of the current day 
of interest; 

NY02:285893.1 "15- 



A33436 - 065855.0121 
PATENT 

calculating a day of the week specific projection factor for the current day 

of interest; and 

applying said projection factor to said sales data for the current day of 
interest to determine an estimate of total sales for the day of interest. 

13. The method for estimating sales volume of claim 12, wherein the quantity of 
sampled sales data for the current day of interest is smaller than the quantity of sampled 
sales data for the corresponding day of the week in the reference week. 

14. The method for estimating sales volume of claim 12, further comprising the step 
of comparing said first plurality of sources to said second plurality of sources to 
determine the intersection of said sources and wherein the step of determining the day of 
the week specific projection factor applies sample data from said intersection of sources. 

15. The method for estimating sales volume of claim 14, wherein the sources are 
retail pharmacies. 

16. The method for estimating sales volume of claim 15, wherein the item is a 
pharmaceutical product. 

17. A system for estimating sales volume of an item comprising 

a processor having a communications interface for coupling to a 
communications network to receive sales data from a plurality of retail points of sale; 
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a data storage device coupled to said processor, said computer data device 
storing sales data from a plurality of retail points of sale, including sampled data for a 
reference period and sampled data for a day of interest, said day of interest being later in 
time than said reference period; 

a computer program at least partially controlling said processor to retrieve 
the sampled data for the reference period from said data storage device, to generate 
estimated total volume data for the reference period from said sampled data for the 
reference period, to generate a day of the week specific projection factor related to said 
day of interest from said estimated total sales volume data and sampled data for the 
reference period, and to apply the projection factor to the sampled data for the day of 
interest to estimate total daily sales volume for the day of interest. 

18. The system for estimating sales volume according to claim 17, wherein the 
sampled data in said data storage device include an indication of the retail point of sale 
source and wherein the sampled data for the reference period are provided from a first 
plurality of sources and the sampled data for the day of interest are provided from a 
second plurality of sources, and said computer program directs the processor to determine 
the intersection of the first and second sources and to apply the data from said 
intersection to determine said projection factor. 

19. The system for estimating sales volume according to claim 18, wherein the sales 
data relate to pharmaceutical sales. 
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ABSTRACT OF THE DISCLOSURE 
A method of estimating daily sales volume includes calculating a day of 
the week specific projection factor based on reference sales history data in conjunction 
with an overlapping sample of current day of interest sales data. A sampling of sales data 
for a current day of interest is acquired and at least a portion of this data are scaled by the 

5 day of the week specific projection factor to determine an estimate of daily sales volume 
for the current day of interest. The portion of data which is used can be from the 
intersection of sources providing both reference sales history data and current day of 
interest data. The method provides for an accurate estimation of current daily sales based 
on a relatively small sampling of current day sales data. The method can be performed in 

10 a computer system coupled to a computer network for acquiring the sales data from a 
large number of retail points of sale. 
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listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 

SYSTEM AND METHOD FOR ESTIMATING DAILY SALES VOLUME 
This declaration is of the following type: 

[Xjoriginal 
[] design 

[J national stage of PCT. 

[] divisional 

[] continuation 

[] continuation-in-part (C-I-P) 

t£p specification of which: (complete (a), (b), or (c)) 

(§5 [X] is attached hereto. 

|g) [] was filed on as Application Serial No. and was amended on (if applicable). 

(JeJ [] was described and claimed in PCT International Application No. filed on and was amended on (if 
applicable), 

U Acknowledgement of Review of Papers and Duty of Candor 

h I hereby state that I have reviewed and understand the contents of the above identified specification, 
igtluding the claims, as amended by any amendment referred to above. 

K I acknowledge the duty to disclose information which is material to the patentability of the subject matter 
claimed in this application in accordance with Title 37, Code of Federal Regulations § 1.56. 

[ ] In compliance with this duty there is attached an information disclosure statement. 37 CFR 1.98. 

Priority Claim 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) of any foreign 
application(s) for patent or inventor's certificate or of any PCT International Application(s) designating at least one 
country other than the United States of America listed below and have also identified below any foreign 
application(s) for patent or inventor's certificate or any PCT International Application(s) designating at least one 
country other than the United States of America filed by me on the same subject matter having a filing date before 
that of the application on which priority is claimed 

(complete (d) or (e)) 

(d) [ ] no such applications have been filed. 

(e) [ ] such applications have been filed as follows: 
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PRIOR FOREIGN/PCT APPLICATION(S) FILED WITHIN 12 MONTHS (6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 


COUNTRY APPLICATION NO. 


(day, month, year) 


r\ a t"c pir toot i r* 

DATE OF ISSUE 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 35 USC 119 








[ J YES NO [ ] 








[ 1 YES NO [ ] 








[ ] YES NO [ ] 


ALL FOREIGN APPLICATION^], IF ANY, FILED MORE THAN 12 MONTHS (6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 








[ ] YES NO [ ] 








[ ] YES NO [ ] 








[ ] YES NO [ ] 



Claim for Benefit of Prior U.S. Provisional Application(s) 

I hereby claim the benefit under Title 35, United States Code, § 1 19(e) of any United States provisional 
application(s) listed below: 



Provisional Application Number 


Filing Date 















% Claim for Benefit of Earlier U.S./PCT Application(s) under 35 U.S.C. 120 

Q (complete this part only if this is a divisional, continuation or C-I-P application) 

]«! ¥ I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) or 
IfCT international application(s) designating the United States of America that is/are listed below and, insofar as 
ihb subject matter of each of the claims of this application is not disclosed in the prior application(s) in the manner 
provided by the first paragraph of Title 35, United States Code § 112, I acknowledge the duty to disclose 
information as defined in Title 37, Code of Federal Regulations, § 1.56 which occurred between the filing date of 
fie prior application(s) and the national or PCT international filing date of this application: 

(Application Serial No.) (Filing Date) (Status) (patented, pending, abandoned) 



(^Implication Serial No.) (Filing Date) (Status) (patented, pending, abandoned) 

!s "" Power of Attorney 

As a named inventor, I hereby appoint Dana M. Raymond, Reg. No. 1 8,540; Frederick C. Carver, Reg. No. 1 7,02 1 ; Francis J. Hone, Reg. 
No. 18,662; Joseph D. Garon, Reg. No. 20,420; Arthur S. Tenser, Reg. No. 18,839; Ronald B. Hildreth, Reg. No. 19,498; Thomas R. 
Nesbitt, Jr., Reg. No. 22,075; Robert Neuner, Reg. No. 24,316; Richard G. Berkley, Reg. No. 25,465; Richard S. Clark, Reg. No. 26,154; 
Bradley B. Geist, Reg. No. 27,551; James J. Maune, Reg. No. 26,946; JohnD. Mvirnane, Reg. No. 29,836; Henry Tang, Reg. No. 29,705; 
Robert C. Scheinfeld, Reg. No. 3 1,300; John A. Fogarty, Jr., Reg. No. 22,348; Louis S. Sorell, Reg. No, 32,439; Rochelle K. Seide Reg. 
No. 32,300; Gary M. Butter, Reg. No. 33,841; Marta E. Delsignore, Reg. No. 32,689; and Lisa B. Kole, Reg. No. 35,225 of the firm of 
BAKER BOTTS L.L.P., with offices at 30 Rockefeller Plaza, New York, New York 101 12, as attorneys to prosecute this application and 
to transact all business in the Patent and Trademark Office connected therewith 



SEND CORRESPONDENCE TO: 


DIRECT TELEPHONE CALLS TO: 


BAKER BOTTS L.L.P. 


BAKER BOTTS L.L.P. 


3 0 ROCKEFELLER PLAZA, NEW YORK, N. Y. 10112 


(212) 705-5000 


CUSTOMER NUMBER: 21003 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and further that these statements were made with the knowledge 
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that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements mayjeopardize the validity of the 
application or any patent issued thereon. 



FULL NAME OF SOLE 
OR FIRST INVENTOR 


LAST NAME 

Copeland 


FIRST NAME 

Kennon 


MIDDLE NAME 

R. 


RESIDENCE & CITIZENSHIP 


CITY 

Wayne 


STATE or FOREIGN COUNTRY 

Pennsylvania 


COUNTRY OF CITIZENSHIP 

United States 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 

Wayne 


STATE or COUNTRY 

Pennsylvania 


ZIP CODE 


DATE 

ll/ib/co 


SIGNAn^OF^f^^^^^ 






FULL NAME OF SECOND 
JOINT INVENTOR, IF ANY 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


RESIDENCE & CITIZENSHIP 


CITY 


STATE or FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE or COUNTRY 


ZIP CODE 


DATE 


SIGNATURE OF INVENTOR 






FULL NAME OF THIRD 
*fQINT INVENTOR, IF ANY 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


RESIDENCE & CITIZENSHIP 


CITY 


STATE or FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


i^DST OFFICE 
15DRESS 


POST OFFICE ADDRESS 


CITY 


STATE or COUNTRY 


ZIP CODE 


gATE 


SIGNATURE OF INVENTOR 




FULL NAME OF FOURTH 
30INT INVENTOR, IF ANY 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


RESIDENCE & CITIZENSHIP 


CITY 


STATE or FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


mST OFFICE 

Stress 


POST OFFICE ADDRESS 


CITY 


STATE or COUNTRY 


ZIP CODE 


Sf TE 


SIGNATURE OF INVENTOR 




FULL NAME OF FIFTH 
JOINT INVENTOR, IF ANY 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


RESIDENCE & CITIZENSHIP 


CITY 


STATE or FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE or COUNTRY 


ZIP CODE 


DATE 


SIGNATURE OF INVENTOR 




FULL NAME OF SIXTH 
JOINT INVENTOR, IF ANY 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


RESIDENCE & CITIZENSHIP 


CITY 


STATE or FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 


CITY 


STATE or COUNTRY 


ZIP CODE 


DATE 


SIGNATURE OF INVENTOR 
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FULL NAME OF SEVENTH 
JOrNT INVENTOR, IF ANY 


LAST NAME 


FIRST NAME 


MIDDLE NAME 


RESIDENCE & CITIZENSHIP 


CITY 


STATE or FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


POST OFFICE 
ADDRESS' 


POST OFFICE ADDRESS 


CITY 


STATE or COUNTRY 


ZIP CODE 


DATE 


SIGNATURE OF INVENTOR 



Check proper box(es) for any added page(s) forming a part of this declaration 



[] Signature for ninth and subsequent joint inventors. Number of pages added . 

[ ] Signature by administrator(trix), executor(trix) or legal representative for deceased or incapacitated inventor. 

Number of pages added . 

[ ] Signature for inventor who refuses to sign, or cannot be reached, by person authorized under 37 CFR 1.47. 

Number of pages added . 



